A DNA sensor based on surface plasmon resonance for apoptosis-associated genes detection.
A practical and simple DNA sensor based on surface plasmon resonance (SPR) had been developed to determine apoptosis-associated genes, bcl-2 and bax. This SPR sensor was designed on the basis of simultaneous multi-wavelength detection. The complementary sequences of bcl-2 or bax oligonucleotide labeled with biotin were used as the probes. Biotin-avidin system was used to immobilize the bio-DNA on the sensor surface. The assembling processes and conditions for the DNA sensor were examined. The SPR sensor could be used to monitor the process of the immobility of the bio-DNA and DNA hybridization in real-time. The determination range of bcl-2 and bax oligonucleotide (20 bases) were 50-400 ng/mL. The determination range of polymerase chain reaction (PCR) product of bcl-2 (405 bases) was 5-60 ng/mL and PCR product of bax (538 bases) was 5-40 ng/mL. The stability, reversibility and specificity of the DNA sensor were also investigated. It was found from the experiment that the sensor could be applied for a quite long time (about 90 times). The relative standard deviation (R.S.D.) for determination oligonucleotides and PCR products of bcl-2 were 1.2 and 1.3%, respectively. The interference of noncomplementary DNA sequence with the determination of DNA was examined and it was found that noncomplementary 20-mer and 21-mer DNA (p53 and p21) do not affect the determination of bcl-2 or bax. This device could be used to study apoptosis and signal transduction routine genes. The sensor was shown to be of simplicity, sensitivity, selectivity, rapid response and cost effectiveness.